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(57) A method for judging coercive force of a mag- 
netic card to judge coercive force of a magnetic card to 
be used. According to the method forjudging coercive 
force of a magnetic card for reproducing or recording 
magnetic information formed on a low coercive force 
card or a high coercive force card inserted from a card 
slot by a magnetic head, after erasing data of an inserted 
card by an electric current capable of erasing data of 
only a low coercive force card (step S32), the data of 
the card is reproduced (step S33), the inserted card is 
judged as the low coercive force card (step S36) if the 
data has been destroyed (No at the step S34). Destruc- 
tion of the data is judged based on the number of times 
of flux reversal of the reproduced data or by a fact that 
specific data (STX code) which should be recorded on 
a predetermined card is not recognized. 
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Description 

FIELD OF THE INVENTION 

[0001] The present invention relates to a method for 
judging coercive force of a magnetic card. More partic- 
ularly, the present invention relates to a method forjudg- 
ing coercive force of a magnetic card, which is prefera- 
ble for a magnetic card reader having a function for au- 
tomatically judging a level of coercive force of a mag- 
netic card. 

BACKGROUND OF THE INVENTION 

[0002] It has been conventionally general to use mag- 
netic cards having the same coercive force in a magnet- 
ic card reader. That is, the coercive force of the magnetic 
card to be used is previously specified by a signal from 
a host device, and the magnetic cards with two or more 
types of the coercive force are not designed to be proc- 
essed by the same magnetic card reader. 
[0003] in recent years, the coercive force of the mag- 
netic card tends to be increased. For example, there is 
a tendency such that a low coercive force card having 
the coercive force of 300 Oe is switched to a high coer- 
cive force card having the coercive force of 2750 Oe. 
Thus, there is a possibility that both the low coercive 
force card and the high coercive force card may be si- 
multaneously used in a transition period. In general, in 
case of writing data on the magnetic cards having the 
different types of coercive force, a suitable card output 
can not be obtained unless an appropriate write electric 
current according to the coercive force is set. Therefore, 
in order to set an appropriate write electric current in 
accordance with the coercive force of the magnetic card 
irrespective of a command from a host device, the mag- 
netic card reader must be provided with a function for 
making judgment upon whether the magnetic card is a 
high coercive force card or a low coercive force card. 
[0004] It is, therefore, an object of the present inven- 
tion to provide a method for judging coercive force of a 
magnetic card, which can judge the coercive force of a 
magnetic card used based on an inserted card. 

SUMMARY OF THE INVENTION 

[0005] To achieve this aim, according to the present 
invention defined in claim 1 , there is provided a method 
forjudging coercive force of a magnetic card for repro- 
ducing or recording magnetic information formed on a 
low coercive force card or a high coercive force card in- 
serted from a card slot by a magnetic head, wherein af- 
ter erasing data of the inserted card by an electric cur- 
rent capable of erasing data of only a low coercive force 
card, data of the card is reproduced and the inserted 
card is determined as a low coercive force card when 
the data has been destroyed. Therefore, the coercive 
force of the magnetic card is determined by judging up- 
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on whether the data has been destroyed by the electric 
current capable of erasing data of only the low coercive 
force card. Further, since the function forjudging the co- 
ercive force of the card can be provided to the magnetic 
5 card reader in this way, it is possible to provide the mag- 
netic card reader which can execute the write process- 
ing by using an appropriate write current with respect to 
each card. 

[0006] Further, according to the present invention de- 
10 fined in claim 2, there is provided a method for judging 
coercive force of a magnetic card for detecting whether 
a card inserted from a card slot is a low coercive force 
card and reproducing or recording magnetic information 
formed on the card by a magnetic head, wherein after 
15 erasing data of the inserted card by an electric current 
capable of erasing data of only a low coercive force card, 
data of the card is reproduced and the inserted card is 
determined as a low coercive force card when the data 
has been destroyed. Therefore, judgment is made upon 
20 whether the inserted card is the low coercive force card 
or any card other than the low coercive force card based 
on whether data has been destroyed by the electric cur- 
rent capable of erasing data of only the low coercive 
force card. 

25 [0007] In these cases, it is desirable that the destruc- 
tion of the data is judged by the number of times of flux 
reversal of reproduced data or by no recognition of spe- 
cific data which should be recorded in a predetermined 
card as in the method for judging the coercive force of 

30 the magnetic card according to the present invention de- 
fined in claim 3. In such a case, when the number of 
times of flux reversal of reproduced data is smaller than 
the usual number of times of flux reversal according to 
recording density of a magnetic stripe, or when specific 

35 data which should be recorded is not recognized, it is 
considered that the data has been destroyed, thereby 
making judgment upon whether the inserted card is a 
low coercive force card. 

[0008] That is, when the number of times of flux re- 
40 versal of reproduced data is smaller than the usual 
number of times of flux reversal according to recording 
density of a magnetic stripe, or when specific data which 
should be recorded is not recognized, it is considered 
that the data has been destroyed, and hence it is pos- 
45 sible to determine that the card is a low coercive force 
card in these cases. 

[0009] Furthermore, according to the present inven- 
tion defined in claim 4, there is provided a method for 
judging coercive force of a magnetic card for rep rod uc- 

50 ing or recording magnetic information formed on a low 
coercive force card or a high coercive force card insert- 
ed from a card slot by a magnetic head, wherein after 
rewriting data on the inserted card by an electric current 
capable of rewriting data of only the low coercive force 

55 card, data of the card is reproduced, and the inserted 
card is determined as the low coercive force card when 
the data has been destroyed. Therefore, the coercive 
force of the magnetic card can be judged based on 
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whether the data has been destroyed by rewriting the 
data by an electric current capable of rewriting data of 
only the low coercive force card. Further, since a func- 
tion for judging the coercive force of the data can be 
provided to the magnetic card reader, it is possible to 
provide the magnetic card reader which can be subject- 
ed to the write processing by a write electric current ap- 
propriate for each card. 

[0010] In this case, it is desirable to judge destruction 
of the data by the fact that specific data which should 
be recorded on a predetermined card is not recognized 
as in the method for judging the coercive force of the 
magnetic card according to the present invention de- 
fined in claim 5. In such a case, it can be considered 
that the data has been destroyed when the specific data 
which should be recorded is not recognized, thereby 
making judgment upon whether the card is the low co- 
ercive force card. 

[001 1 ] That is, since it can be considered that the data 
has been destroyed if the specific data which should be 
recorded is not recognized, it is possible to determined 
the card as the low coercive force card. 
[0012] Further, according to the present invention de- 
fined in claim 6, there is provided a method forjudging 
coercive force of a magnetic card for detecting whether 
a card inserted from a card slot is a low coercive force 
card and reproducing or recording magnetic information 
formed on the card by a magnetic head, wherein after 
rewriting data of the inserted card by an electric current 
capable of rewriting data of only the low coercive force 
card, the data of the card is reproduced, and the inserted 
card is determined as the low coercive force card if the 
data has been destroyed. Therefore, judgment is made 
upon whether the card is the low coercive force card or 
any card other than the low coercive force card based 
on destruction of the data after rewriting the data by an 
electric current capable of rewriting data of only the low 
coercive force card. 

[0013] Furthermore, according to the present inven- 
tion defined in claim 7, there is provided a method for 
judging coercive force of a magnetic card for detecting 
whether a card inserted from a card slot is a high coer- 
cive force card and reproducing or recording magnetic 
information formed on the card by a magnetic head, 
wherein after rewriting data of the inserted card by an 
electric current capable of rewriting data of only the low 
coercive force card, the data of the card is reproduced, 
and the inserted card is determined as the high coercive 
force card when the data has not been destroyed. Ac- 
cordingly, since data is not actually rewritten even if 
there is an attempt to rewrite data by using an electric 
current capable of rewiring data of only the low coercive 
force card, judgment is made upon whether the card is 
the high coercive force card or any card other than the 
high coercive force card based on the fact that data has 
been destroyed or not. 

[0014] In such a case, as similar to the method for 
judging coercive force of a magnetic card according to 



the present invention defined in claim 8, it is desirable 
to judge the state of the data which has not been de- 
stroyed based on recognition of specific data which 
should be recorded on a predetermined card. In this 

5 case, it can be considered that the data has been de- 
stroyed if the data has been actually rewritten. Mean- 
while, it can be considered that the data has not been 
destroyed if the data has not actually been rewritten. 
Thus, it is possible to make judgment upon whether the 

10 card is the high coercive force card or any card other 
than the high coercive force card. 
[0015] In other words, since it can be considered that 
the data has not been destroyed when specific data 
which should be recorded is recognized, it is possible to 

15 determined that the card is the high coercive force card 
in this case. 

[0016] Moreover, according to the present invention 
defined in claim 9, there is provided a method forjudging 
coercive force of a magnetic card for reproducing or re- 

20 cording magnetic information formed on a low coercive 
force card or a high coercive force card inserted from a 
card slot by a magnetic head, wherein after erasing data 
of the inserted card by an electric current capable of 
erasing data of the low coercive force card and the high 

25 coercive force card, data is written by using an electric 
current capable of writing data of only the low coercive 
force card, and the inserted card is determined as the 
low coercive force card when the data is thereafter re- 
produced and an appropriate reproduction state is ob- 

30 tained. Therefore, the coercive force of the magnetic 
card is judged by whether the data written after being 
erased is appropriately reproduced. In addition, since 
the magnetic card reader can be provided with the func- 
tion for judging the coercive force of the card in this man- 

35 ner, it is possible to provide the magnetic card reader 
which can execute the write processing by using an ap- 
propriate write electric current with respect to each card. 
[0017] In this case, as in the method forjudging coer- 
cive force of a magnetic card according to the present 

40 invention defined in claim 10, it is desirable to judge the 
appropriate reproduction state of data based on the 
number of times of flux reversal of the reproduced data 
or recognition of specific data which should be recorded 
on a predetermined card. In this case, when the number 

45 of times of flux reversal of the reproduced data is smaller 
than the usual number of times of flux reversal according 
to the recording density of a magnetic stripe, or when 
the specific data which should be recorded is not recog- 
nized, it can be considered that the reproduction state 

so of the data is inappropriate, thereby making judgment 
upon whether the card is the low coercive force card. 
[0018] That is, when the number of times of flux re- 
versal of reproduced data is smaller than the number of 
times of flux reversal according to the recording density 

55 of a magnetic stripe, or when specific data which should 
be recorded can not be recognized, it can be considered 
that the reproduction state of data is inappropriate. In 
such a case the card can be determined as a high co- 
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ercive force card. 
[0019] Further, according to the present invention de- 
fined in claim 11 , there is provided a method forjudging 
coercive force of a magnetic card for detecting whether 
a card inserted from a card slot is a high coercive force 
card and reproducing or recording magnetic information 
formed on the card by a magnetic head, wherein after 
erasing data of the inserted card by an electric current 
capable of erasing data of a low coercive force card and 
a high coercive force card, data is written by an electric 
current capable of writing data of only the low coercive 
force card, and the inserted card is determined as a high 
coercive force card if appropriate reproduction is impos- 
sible when the data is reproduced. Therefore, the mag- 
netic card is judged as the high coercive force card or 
any card other than the high coercive force card depend- 
ing on whether the data written after the erasure can be 
appropriately reproduced. 

[0020] In this case, as in the method forjudging coer- 
cive force of a magnetic card according to claim 12, it is 
desirable to determine that appropriate reproduction is 
impossible when the number of times of flux reversal of 
a reproduction output is smaller than the usual number 
of times of flux reversal according to the recording den- 
sity of a magnetic stripe. In this case, it can be consid- 
ered that reproduction of data is inappropriate, i.e., re- 
production is impossible when the number of times of 
flux reversal of the reproduced data is smaller than the 
usual number of times of flux reversal according to the 
recording density of the magnetic stripe. It is, therefore, 
possible to determine the card is a high coercive force 
card or any card other than the high coercive force card. 
[0021] That is, if the number of times of flux reversal 
of the reproduction output is smaller than the usual 
number of times of flux reversal according to the record- 
ing density of the magnetic stripe, it can be considered 
that the reproduction state of the data is inappropriate, 
i.e., the appropriate reproduction is impossible. In such 
a case, it is possible to determine the card as a high 
coercive force card. 

[0022] Further, according to the present invention de- 
fined in claim 13, there is provided a method forjudging 
coercive force of a magnetic card for detecting whether 
a card inserted from a card slot is a low coercive force 
card and reproducing or recording magnetic information 
formed on the card by a magnetic head, wherein after 
erasing data of the inserted card by using an electric 
current capable of erasing data of a low coercive force 
card or a high coercive force card, data is written by us- 
ing an electric current capable of writing data of only a 
low coercive force card, and the inserted card is then 
determined as a low coercive force card when the re- 
production state is appropriate at the time of reproduc- 
ing the data. Therefore, judgment is made upon whether 
the magnetic card is a low coercive force card or any 
card other than the low coercive force card based on 
whether the data written after erasure can be appropri- 
ately reproduced. 
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[0023] Further, as in the method for judging coercive 
force of a magnetic card according to claim 14, it is de- 
sirable that the reproduction state of the data is deter- 
mined as the appropriate reproduction state when spe- 

5 cific data wh ich should be recorded on a predetermined 
card is recognized. In this case, it can be considered 
that the reproduction state of the data is appropriate 
when specific data which should be recorded is recog- 
nized, thereby determining the card as a low coercive 

10 force card or any card other than the low coercive force 
card. 

[0024] That is, if the specific data is recognized during 
reproduction output, it can be considered that the repro- 
duction state of the data is appropriate, i.e., the appro- 
15 priate reproduction state is obtained, and hencethecard 
can be determined as a low coercive force card. 

BRIEF DESCRIPTION OF THE DRAWINGS 

20 [0025] 

Fig. 1 is a schematic block diagram of a magnetic 
card reader embodying a method forjudging coer- 
cive force of a magnetic card according to the 
25 present invention; 

Fig. 2 is a view showing a DC erasing characteristic 
relative to each coercive force card of a magnetic 
head; 

Fig. 3 is a view showing a saturation characteristic 

30 of each coercive force card; 

Fig. 4 is a flowchart showing a first embodiment of 
a method for judging coercive force of a magnetic 
card according to the present invention; 
Fig. 5 is a flowchart showing a second embodiment 

35 of a method for judging coercive force of a magnetic 
card according to the present invention; 
Fig. 6 is a flowchart showing a third embodiment of 
a method for judging coercive force of a magnetic 
card according to the present invention; 

40 Fig. 7 is a flowchart showing a fourth embodiment 
of a method forjudging coercive force of a magnetic 
card according to the present invention; and 
Fig. 8 is a flowchart showing a fifth embodiment of 
a method forjudging coercive force of a magnetic 

45 card according to the present invention. 

BEST MODES FOR EMBODYING THE INVENTION 

[0026] The structure of the present invention will now 
50 be described with reference to the illustrative best 
modes hereinafter. 

[0027] Fig. 1 shows an example of an embodiment of 
a magnetic card reader to which the present invention 
is applied. It is to be noted that the card reader according 
55 to this embodiment corresponds to, for example, a low 
coercive force card of 300 Oe and a high coercive force 
card of 2750 Oe. 

[0028] The magnetic card reader is designed to repro- 
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duce or record magnetic information formed on a mag- 
netic card 1 inserted from a card slot 2 by a magnetic 
head 3 and provided with judging means forjudging co- 
ercive force of data tracks for recording the magnetic 
information. The judging means records or erases data 
by a predetermined electric current through the magnet- 
ic head 3 and has a coercive force judging section 4 for 
judging coercive force of the magnetic card 1 by repro- 
ducing that data. Further, a controlling section 10 has 
an original data memory (storing section) 5 for storing 
the data recorded on the data tracks before recording 
the data by a predetermined electric current. 
[0029] The magnetic card 1 inserted from the card slot 
2 is carried by a pair of rollers 7, 7 driven by card travel 
driving means 6. The card travel driving means 6 rotates 
the pair of rollers 7, 7 in both forward and backward di- 
rections based on signals from sensors 8, 8. 
[0030] The magnetic head 3 is used for a high coer- 
cive force card of, e.g., 2750 Oe and can be also used 
for a low coercive card of 300 Oe by changing intensity 
of an electric current. This magnetic head 3 is a mag- 
netic head having recording and reproducing functions 
and controlled by a magnetic head controlling section 9. 
Fig. 2 shows a DC erasing characteristic of the magnetic 
head 3 relative to a card having each coercive force 
(300, 650, 2750, 4000 Oe). It is apparent from Fig. 2 that 
an electric current capable of erasing data of only the 
low coercive force card (300 Oe) is approximately 20 to 
30 mA and an electric current capable of erasing data 
of both the low coercive force card and the high coercive 
force card (2750 Oe) is not less than 120 mA. 
[0031] Further, Fig. 3 illustrates a saturation charac- 
teristic of a card having each coercive force. The satu- 
ration electric current of the low coercive force card (300 
Oe) is 12.5 mA 0-p (zero - peak). It is general to set the 
write electric current to approximately 1.5- to 3-fold of 
the saturation electric current value, taking into consid- 
eration a margin and the like of a write capability of the 
magnetic head 3. According to the regulations for the 
high coercive force card of ISO, it is determined that the 
write operation is carried out with an electric current 
which is 2.5- to 3.5-fold of the electric current (7.5 mA) 
by which an output corresponding to 80% of the satura- 
tion electric current value can be obtained and a test of 
the card is executed. Therefore, approximately 7.5 x 3 
= 22.5 mA 0-p is an electric current value capable of 
writing data of only the low coercive force card. 
[0032] Description will now be given as to a method 
for judging the coercive force of the magnetic card 1 . 
The controlling section 10 executes a program de- 
scribed below to judge the coercive force. 
[0033] A first method shown in Fig. 4 is a method for 
judging coercive force of the magnetic card 1 for repro- 
ducing or recording the magnetic information formed on 
the low coercive force card or the high coercive force 
card inserted from a card slot 2 by the magnetic head 
3. According to this method, after data of the inserted 
card is erased by an electric current capable of erasing 
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data of only the low coercive force card, the data of the 
card is reproduced. If the data has been destroyed, the 
inserted card is judged as the low coercive force card. 
Destruction of the data is judged by the fact that specific 
5 data which should be recorded on a predetermined card 
is not recognized. 

[0034] Giving concrete description as to an example 
where the data is written on the magnetic card 1 , after 
the magnetic card 1 is taken from the card slot 2 (step 

w S31), DC (direct-current) erasing is executed by using 
an electric current capable of erasing data of only the 
low coercive force card, e.g., an electric current of 20 
mA (step S32). Subsequently, 30% of slicing is applied 
to the data of the magnetic card 1 so that the data is 

15 read (step S33). That is, of the output waveform, not less 
than 30% of the output waveform is read. 
[0035] Here, in case of generally recording data on 
the magnetic card 1 , a STX (start of text: a transmission 
control character used as a first character of a text) code 

20 is recorded together as specific data, for example. 
Therefore, if the recorded data has not been destroyed 
by DC erasing at the step S32, existence of the STX 
code can be recognized in the read data. On the other 
hand, if the data has been destroyed, existence of the 

25 STX code can not be recognized in the read data. Since 
DC erasing is carried out by an electric current capable 
of erasing data of only the low coercive force card at the 
step S32, data is not destroyed if the magnetic card 1 is 
the high coercive force card taken from the card slot 2. 

30 However, data is destroyed, if the card is the low coer- 
cive force card. 

[0036] Therefore, if the STX code is confirmed in the 
read data, the processing proceeds from the step S34 
to the step S35 where the magnetic card 1 is judged as 

35 the high coercive force card. Further, a value of the write 
electric current is switched to an electric current value 
for the high coercive force card, e.g., 200 mA 0-p. On 
the other hand, if the STX code is not confirmed in the 
read data, the processing proceeds from the step S34 

40 to S36 where the magnetic card 1 is judged as the low 
coercive force card, and a value of the write electric cur- 
rent is switched to an electric current for the low coercive 
force card, e.g., 22.5 mA 0-p. 

[0037] Subsequently, at the step S37, the data is writ- 
45 ten by using an electric current having the switched val- 
ue. At the step S38, 30% of slicing is applied to the writ- 
ten data to again read the data. Further, confirmation is 
made on whether the reread data coincides with the writ- 
ten data, and the program is thereafter terminated. In- 
50 cidentally, although the STX code is used as specific da- 
ta in the above-described example, it is needless to say 
that the present invention is not restricted to the STX 
code. 

[0038] After making judgment upon whether the mag- 
55 netic card 1 is the low coercive force card or the high 
coercive force card in this manner, the data is written by 
using an appropriate write electric current for each card. 
Therefore, even if the high coercive force card and the 
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low coercive force card are mixed to be distributed to 
the market, the coercive force of the card can be auto- 
matically judged, and the same card reader can be used 
to process these magnetic cards. In other words, since 
the magnetic card reader can be provided with a func- 
tion forjudging coercive force of a card, it is possible to 
provide a magnetic card reader capable of performing 
the write processing by using a write electric current ap- 
propriate to each card. 

[0039] A second method will now be described with 
reference to Fig. 5. This method is different from the first 
method in how to judge upon whether the read data has 
been destroyed. That is, destruction of the data is 
judged based on the number of times of flux reversal of 
the reproduced data. 

[0040] Giving concrete description as to an example 
where the data is written on the magnetic card 1 , after 
the magnetic card 1 is first taken from the card slot 2 
(step S41 ), DC erasing is performed by using an electric 
current capable of erasing data of only the low coercive 
force card , for example, an electric current of 20 mA 
(step S42). Subsequently, 30% of slicing is applied to 
the data of the magnetic card 1 so that the data is read 
(step S43). At this time, the number of times of flux re- 
versal of the data is counted. 
[0041] Then, at the step S44, the number of times of 
flux reversal of the read output is compared with the usu- 
al number of times of flux reversal according to the re- 
cording density of the magnetic stripe. If the data record- 
ed on the magnetic stripe has been destroyed by DC 
erasing at the step S42, the number of times of flux re- 
versal of the read output must be smaller than that in 
the usual case. If it has not been destroyed, it can not 
be said that the number of times of flux reversal of the 
read output is smaller than that in the usual case. At the 
step S42, since DC erasing is carried out by using an 
electric current capable of erasing data of only the low 
coercive force card, the data is not destroyed if the mag- 
netic card 1 taken from the card slot 2 is the high coer- 
cive force card. The data is destroyed, if the magnetic 
card 1 is the low coercive force card. 
[0042] Therefore, if the number of times of flux revers- 
al of the read data is smaller than that in the usual case 
and it can be considered that the data has been de- 
stroyed, the processing proceeds from the step S44 to 
the step S45 to judge the magnetic card 1 as the low 
coercive force card, and the write electric current is 
switched to the electric current having a value for the 
low coercive force card. On the other hand, if, it can not 
be said that the number of times of flux reversal of the 
read data is smaller than that in the usual case and it 
can be considered that the data has not been destroyed, 
the processing proceeds from the step S44 to the step 
S46 to judge the magnetic card 1 as the high coercive 
force card, and the write electric current is switched to 
the electric current having a value for the high coercive 
force card. 

[0043] Thereafter, the data is written by using the 
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switched electric current at the step S47. At the step 
S48, 30% of slicing is applied to the written data to again 
read the data, and conformation is made on whether the 
reread data coincides with the written data to then ter- 
s minate the program. 

[0044] incidentally, although the above-described first 
and second methods make judgment upon whether the 
inserted card is the low coercive force card or the high 
coercive force card, the present invention is not restrict- 
ed to judgment upon whether the inserted card is the 
low coercive force card or the high coercive force card 
in this manner. For example, at the step S36 in Fig. 4, if 
the STX code is not recognized, the inserted card may 
be determined as a card other than the high coercive 
force card and judgment may be further made upon 
whether this card is the low coercive force card or any 
other card. This processing can be similarly performed 
at the step S45 in Fig. 5. 

[0045] Subsequently, description will now be given as 
to a third method with reference to Fig. 6. This method 
is a method for judging coercive force of the magnetic 
card, by which magnetic information formed on the low 
coercive force card or the high coercive force card in- 
serted from the card slot 2 is reproduced or recorded by 
the magnetic head 3. According to this method, after the 
data of the inserted card is rewritten by an electric cur- 
rent capable of rewriting data of only the low coercive 
force card, the data of the card is reproduced, and the 
inserted card is judged as the low coercive force card if 
the data has been destroyed. Destruction of the data is 
judged by the fact that specific data which should be re- 
corded on a predetermined card can not be recognized. 
[0046] Giving concrete description as to an example 
where the data is written on the magnetic card 1 , after 
the magnetic card 1 is first taken from the card slot 2 
(step S51 ), data other than the STX code is rewritten by 
an electric current capable of rewriting data of only the 
low coercive force card (step S52). 30% of slicing is then 
applied to the rewritten data of the magnetic card 1 so 
that the data is read (step S53). If the STX code is con- 
firmed in the read data for the reason similar to that of 
the method in Fig. 4, the processing proceeds from the 
step S54 to the step S55, and the magnetic card 1 is 
judged as the high coercive force card. Furthermore, the 
write electric current is switched to an electric current 
having a value for the high coercive force card. On the 
other hand, if the STX code is not confirmed in the read 
data, the processing proceeds from the step S54 to the 
step S56 to determine the magnetic card 1 as the low 
coercive force card, and the write electric current is 
switched to an electric current having a value for the low 
coercive force card. 

[0047] Thereafter, at the step S57, the data is written 
by using an electric current having the switched value. 
At the step S58, 30% of slicing is applied to the written 
data to again read the data, and confirmation is made 
on whether the reread data coincides with the written 
data to then terminate the program. 
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[0048] In this connection, although the above-de- 
scribed third method makes judgment upon whether the 
inserted card is the low coercive force card or the high 
coercive force card, the present invention is not restrict- 
ed to judgment upon whether the inserted card is the 5 
low coercive force card or the high coercive force card. 
For example, judgment may be made upon whether the 
inserted card is the low coercive force card or any other 
card than the low coercive force card. For example, at 
the step S56 in Fig. 6, if the STX code is not recognized, 
the inserted card may be determined as a card other 
than the high coercive force card, and judgment is fur- 
ther made upon whether this card is the low coercive 
force card or any card other than the low coercive force 
card. 

[0049] A fourth method will now be described with ref- 
erence to Fig. 7. This method is a method for judging 
coercive force of the magnetic card, by which magnetic 
information formed on the low coercive force card or the 
high coercive force card inserted from the card slot 2 is 
reproduced or recorded by the magnetic head 3. Ac- 
cording to this method, after data of the inserted card is 
erased by using an electric current capable of erasing 
data of the low coercive force card or the high coercive 
force card, data is written by an electric current capable 
of writing data of only the low coercive force card. There- 
after, if the reproduction state is appropriate when that 
data is reproduced, the inserted card is determined as 
the low coercive force card. The appropriate data repro- 
duction state is judged by the fact that specific data 
which should be recorded on a predetermined card is 
not recognized. 

[0050] Giving concrete description as to the case 
where the data is written on the magnetic card 1 , after 
the magnetic card 1 is first taken from the card slot 2 
(step S71), DC erasing of the data is performed by using 
an electric current capable of erasing data of the low 
coercive force card and the high coercive force card, e. 
g. p an electric current of 120 mA (step S72). Subse- 
quently, after writing the data by using an electric current 
capable of writing data of only the low coercive force 
card, e.g., an electric current of 22.5 mA 0-p (step S73), 
30% of slicing is applied to this data to be read (step 
S74). Moreover, if the STX code is confirmed in the read 
data, the processing proceeds from the step S75 to the 
step S76 to determine the magnetic card 1 as the low 
coercive force card, and the write electric current is 
switched to an electric current having a value for the low 
coercive force card. On the other hand, if the STX code 
is not confirmed in the read data, the processing pro- 
ceeds from the step S75 to the step S77 to determine 
the magnetic card 1 as the high coercive force card, and 
the write electric current is switched to an electric current 
having a value for the high coercive force card. 
[0051] Thereafter, at the step S78, the data is written 
by using the switched electric current. At the step S79, 
30% of slicing is applied to the written data to again read 
the data, and confirmation is made on whether the re- 



12 

read data coincides with the written data to then termi- 
nate the program. 

[0052] A fifth method will now be described with ref- 
erence to Fig. 8. 

[0053] This method is different from the fourth method 
in how to make judgment upon possibility of appropriate 
reproduction. That is, the appropriate data reproduction 
state is judged based on the number of times of flux re- 
versal of the reproduced data. 
[0054] Giving concrete description as to the case 
where the data is written on the magnetic card 1 , after 
the magnetic card 1 is first taken from the card slot 2 
(step S81 ), DC erasing of the data is performed by using 
an electric current capable of erasing data of the low 
coercive force card and the high coercive force card 
(step S82). Subsequently, after writing the data by an 
electric current capable of writing data of only the low 
coercive force card (step S83), 30% of slicing is applied 
to this data to read the data (step S84). At this time, the 
number of times of flux reversal of the data is counted. 
[0055] If the number of times of flux reversal of the 
read data is smaller than the usual number of times of 
flux reversal according to recording density of the mag- 
netic stripe, reproduction is judged as inappropriate. 
Further, the processing proceeds from the step S85 to 
the step S86 to determine the magnetic card 1 as the 
high coercive force card, and the write electric current 
is switched to an electric current having a value for the 
high coercive force card. On the other hand, if it can not 
be said that the number of times of flux reversal of the 
read data is smaller than the usual number of times of 
flux reversal according to recording density of the mag- 
netic stripe, reproduction is judged as appropriate. Fur- 
ther, the processing proceeds from the step S85 to the 
step S87 to determine the magnetic card 1 as the low 
coercive force card, and the write electric current is 
switched to an electric current having a value for the low 
coercive force card. 

[0056] Thereafter, data is written by using the 
switched electric current at the step S88, and 30% of 
slicing is applied to the written data to again read the 
data at the step S89. Furthermore, confirmation is made 
on whether the reread data coincides with the written 
data, and this program is then terminated. 
[0057] Incidentally, although the above-described 
modes are an example of preferred embodiments ac- 
cording to the present invention, the present invention 
is not restricted thereto, and various modifications and 
variations can be made without departing from the 
scope of the invention. For example, although the low 
coercive force card having 300 Oe and the high coercive 
force card having 2750 Oe are discriminated in the 
above description, it is needless to add that the intensity 
of the coercive force is not restricted to these values. 
[0058] Additionally, although the number of times of 
flux reversal of the read output is compared with the usu- 
al number of times of flux reversal according to the re- 
cording density of the magnetic stripe at the step S44 in 
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Fig. 5 and at the step S85 in Fig. 8, it may be compared 
with a judgment value X determined based on the usual 
number of times of flux reversal according to the record- 
ing density of the magnetic stripe. For example, a value 
which is approximately 1/3 of the inherent number of 
times of flux reversal, is used as the judgment value X. 
In this case, since the number of times of flux reversal 
is at least about 700 (when all zeros are recorded) in the 
first track of ISO for example, 230 is used as the judg- 
ment value X. 

[0059] Furthermore, although one magnetic head 3 is 
used to carry out reading, writing and erasing in the 
above description, these operations may be performed 
by separate magnetic heads. In such a case, the 
processing is enabled by one travel motion of the card. 
[0060] Moreover, although the original data is not 
saved before judging the coercive force of the magnetic 
card, the original data of each channel may be read once 
and saved in the original data memory 5 before making 
judgment by using the above-described respective 
methods if the original data must be saved. 
[0061] In addition, each of the foregoing methods 
does not have to be carried out in ail the channels. Fur- 
ther, the method for making judgment may be changed 
in accordance with each channel. For example, the 
method in Fig. 4 for the channel 1 , the method in Fig. 5 
forthe channel 2 and the method in Fig. 6 for the channel 
3 may be simultaneously used to make judgment and 
the number of items of data to be judged may be in- 
creased to improve the accuracy of judgment. 



Claims 

1 . A method for judging coercive force of a magnetic 
card for reproducing or recording magnetic informa- 
tion formed on a low coercive force card or a high 
coercive force card inserted from a card slot by a 
magnetic head, wherein after erasing data of said 
inserted card by an electric current capable of eras- 
ing data of only said low coercive force card, said 
data of said card is reproduced, and said inserted 
card is judged as said low coercive force card if said 
data has been destroyed. 

2. A method for judging coercive force of a magnetic 
card for detecting whether a card inserted from a 
card slot is a low coercive force card and reproduc- 
ing or recording magnetic information formed on 
said card by a magnetic head, wherein after erasing 
data of said inserted card by an electric current ca- 
pable of erasing data of only said low coercive force 
card, said data of said card is reproduced, and said 
inserted card is judged as said low coercive force 
card if said data has been destroyed. 

3. A method for judging coercive force of a magnetic 
card according to claim 1 or 2, wherein destruction 



of said data is judged based on a number of times 
of flux reversal of said reproduced data or judged 
by a fact that specific data which should be recorded 
on a predetermined card is not recognized. 

5 

4. A method for judging coercive force of a magnetic 
card for reproducing or recording magnetic informa- 
tion formed on a low coercive force card or a high 
coercive force card inserted from a card slot by a 

10 magnetic head, wherein after rewriting data of said 
inserted card by an electric current capable of re- 
writing data of only said low coercive force card, 
said data of said card is reproduced, and said in- 
serted card is judged as said low coercive force card 

15 if said data has been destroyed. 

5. A method for judging coercive force of a magnetic 
card according to claim 4, wherein destruction of 
said data is judged by a fact that specific data which 

20 should be recorded on a predetermined card is not 
recognized. 

6. A method for judging coercive force of a magnetic 
card for detecting whether a card inserted from a 

25 card slot is a low coercive force card and reproduc- 
ing or recording magnetic information formed on 
said card by a magnetic head, wherein after rewrit- 
ing data of said inserted card by an electric current 
capable of rewriting data of only said low coercive 

30 force card, said data of said card is reproduced, and 
said inserted card is judged as said low coercive 
force card if said data has been destroyed. 

7. A method for judging coercive force of a magnetic 
35 card for detecting whether a card inserted from a 

card slot is a high coercive force card and reproduc- 
ing or recording magnetic information formed on 
said card by a magnetic head, wherein after rewrit- 
ing data of said inserted card by an electric current 
40 capable of rewriting data of only said low coercive 
force card, said data of said card is reproduced, and 
said inserted card is judged as said high coercive 
force card if said data has not been destroyed. 

45 8. A method for judging coercive force of a magnetic 
card according to claim 7, wherein non -destruction 
of said data is judged by a fact that specific data 
which should be recorded on a predetermined card 
is recognized. 

50 

9. A method for judging coercive force of a magnetic 
card for reproducing or recording magnetic informa- 
tion formed on a low coercive force card or a high 
coercive force card inserted from a card slot by a 
55 magnetic head, wherein after erasing data of said 
inserted card by an electric current capable of eras- 
ing data of said low coercive force card and said 
high coercive force card, data is written by an elec- 
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the current capable of writing data of only said low 
coercive force card, and said inserted card is judged 
as said low coercive force card if a reproduction 
state is appropriate when said data is reproduced. 

5 

10. A method for judging coercive force of a magnetic 
card according to claim 9, wherein said appropriate 
reproduction state of said data is judged based on 
a number of times of flux reversal of said repro- 
duced data or judged by recognition of specific data 10 
which should be recorded on a predetermined card. 

11. A method forjudging coercive force of a magnetic 
card for detecting whether a card inserted from a 
card slot is a high coercive force card and reproduc- '5 
ing or recording magnetic information formed on 
said card by a magnetic head, wherein after erasing 
data of said inserted card by an electric current ca- 
pable of erasing data of a low coercive force card 
and said high coercive force card, data is written by 20 
an electric current capable of writing data of only 
said low coercive force card, and said inserted card 

is judged as said high coercive force card if appro- 
priate reproduction is impossible when said data is 
reproduced. 25 

12. A method forjudging coercive force of a magnetic 
card according to claim 11 , wherein impossibility of 
appropriate reproduction is determined when a 
number of times of flux reversal of a reproduction 30 
output is smaller than a usual number of times of 
flux reversal according to recording density of a 
magnetic stripe. 

13. A method for judging coercive force of a magnetic 35 
card for detecting whether a card inserted from a 
card slot is a low coercive force card and reproduc- 
ing or recording magnetic information formed on 
said card by a magnetic head, wherein after erasing 
data of said inserted card by an electric current ca- *o 
pable of erasing data of said low coercive force card 
and a high coercive force card, data is written by an 
electric current capable of writing data of only said 
low coercive force card, and said inserted card is 
judged as said low coercive force card if a repro- 4$ 
duction state is appropriate when said data is repro- 
duced. 

14. A method for judging coercive force of a magnetic 
card according to claim 13, wherein said appropri- so 
ate reproduction state of said data is judged as ap- 
propriate when specific data which should be re- 
corded on a predetermined card is recognized. 
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